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DURATION 
 
Reading Time: 10 minutes 
Writing Time: 120 minutes 
 
INSTRUCTIONS TO CANDIDATES 
The examination has two sections. 
Marks for each section is indicated on top of each section. 
Answer all questions. 
Allowed to make assumptions as necessary and state the assumption made. 
Total marks of this examination: 100. 
 
EXAM CONDITIONS 
You may begin writing from the commencement of the examination session.  The reading time indicated above is 
provided as a guide only. 
This is a CLOSED BOOK examination 
Any non-programmable calculator is permitted 
No handwritten notes are permitted 
No dictionaries are permitted 
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Section A (Each question worth 4 marks) 
Answer all questions 
1. Discuss the causes of failure of a slope. 
 
2. Briefly discuss the Bishop’s simplified method of slices to analyse stability of slope. 
 
3. In designing a foundation, what are the different kind of failures you will consider? 
 
4. What are the three kind of soil pressure possible on a retaining wall? Differentiate one from 
the other.  
 
5. Discuss the possible failure modes for rigid retaining walls. 
 
6. What is ultimate bearing capacity of soil? Discuss the factors contribute to the bearing 
strength. 
 
7. What is a tension crack in relation to earth retaining structures? 
 
8. What is seepage stress? 
 
9. When do we use pile foundations compared to shallow foundations? Discuss the different 
ways in which they resist the applied actions.  
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Section B (Each question worth 20 marks) 
Answer all questions 
1.  
Figure below gives details of an embankment to be made of cohesive soil with cu = 20 kPa. Unit 
weight of soil is 19 kN/m3. For the trial circle shown, determine the factor of safety against failure. 
The weight of the sliding sector is 329 kN acting at an eccentricity of 4.8 m from the centre of 
rotation.  
What would be the factor of safety if the shaded portion of the embankment were removed? 
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For a certain soil the cohesion is 40kN/m2, the unit weight is 20.3 kN/m3 and the coefficients are Nc 
= 8, Nq = 3 and Nγ = 2. Calculate the net ultimate bearing capacity for a strip footing of width B = 1.5 
m, at a depth z = 4.5m. 
Considering shear failure only, calculate the safe load on a footing 6 m long by 1.5 m wide, using a 
load factor of 2.5. 
 
3. 
A retaining wall 6m high with a vertical face retains a horizontal saturated soft clay. The saturated 
unit weight of the clay is 19 kN/m3. Laboratory tests showed undrained shear strength of the clay is 
16.8 kN/m2. 
a. Calculate and draw the variation of active pressure on the wall with depth. 
b. Find the depth up to which a tensile crack can occur. 
c. Determine the total active force per unit length of the wall before the tensile crack occurs. 
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Useful Formulae and Table: 
 
Ka = (1-sinϕ)/ (1+sinϕ) 
 
KP = (1+sinϕ)/ (1-sinϕ) 
 
Ko = 0.44+0.0042PI 
 
N = ϒH/cu.mob 
 
qult = 1.3cNc + ϒ1DfNq + 0.4Bϒ2Nϒ 
 
 
 
 
 
 
 
 
 
